Induction of p53-dependent and mitochondria-mediated cell death pathway by dengue virus infection of human and animal cells.
Previous studies have suggested that cells undergo apoptosis in response to dengue virus infection. However, the potential significance of dengue virus-induced apoptosis and the pathways are still not clearly defined. In this study, comparative analysis of dengue virus-induced apoptosis in BHK, H1299, HUH-7 and Vero cell lines was carried out. We show here that infection of BHK, HUH-7 and Vero cell lines with dengue type 1 virus (DEN1V) induces cell death typical of apoptosis. Virus-induced cell death was assayed by in situ terminal deoxynucleotidyl transferase-mediated dUTP nick end labeling, detection of oligonucleosomal DNA fragmentation, DNA content analysis and assay for the externalization of phosphatidylserine residues. Detailed study of dengue virus infection in HUH-7 cells showed activation of cell death via the mitochondrial pathway causing lowering of mitochondrial transmembrane potential (DeltaPsim) in HUH-7 cells. Interestingly, in the p53-deficient cell line, H1299, apoptosis was largely undetectable compared with the other cell lines used; suggesting that a p53- and mitochondria-mediated cell death pathway may play an important role in dengue virus-induced apoptosis.